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COASTAL: ZONE WORKSHOP
PRE-PUBLICATION SUMMARY

. INTRODUCTION

Attached is a brief description of the results, conclusions, and recommenda=-
tioﬁs of the Coastal Zone Workshop which was co-sponsorea'by The Institute of
Ecology and the Woods Hole Oceanographic Institution and met in wOods Hole from
22 May - 2 June, with ah editing session extending to 9 Jume. Nearly 100 individuals
participated, aé shown by the appended list. This summary defines the problems that
-were addressed, and presents the ma jor coﬁclusions and recommendatiohs that were
_reaéhed. We hope these will provide the‘basis for better planning of the coastal

zone. for the benefit of mankind.

One of the objectivés of the workshop was toridentify.the-critical‘problems:of
‘the coastal zone; and this proved to. be one of thé easiest of the tasks which we
- faced. The workshop did not invent these problems, and the ones identified aré pro-
bably no. different from those which would have been defined by any other group with
long and coﬁcerned interesﬁs about this pa;t of our environment. The coastal zoné
was viewed as a national resourcé-which islof gfeat’importanceuto a major share of
our population. . The éoﬁflicts result from a combination of population pressﬁres com~
bined with’major and_multiplé demands upon- the coastal zone areé; Difficulties arise
because of-conflicting uses of tﬁe qoastal zone. A‘good argument can be présénted
for a variety of uses, some of which are not compatible‘with others. We made no
 pretense to have all of the answers for these .conflicting demands,'bﬁt hope that
our conclusions and recommendations will help to clarify the areas of conflic; and
to identify those.uses which are clearly a necessary part of coastal zone activi-
ties and other uses which could be displaeed to other parts of our environment and

lessen the intensive pressures upon the coastal zone.

Other objectives of the workshop were to provide an interdisciplinary assess-
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ment of the effects of man{s various acLivitie; o; coastal zomne processes; a defini-
tion of what is knowh.and what needs to be learned, both about man's activities and
about the natural processes which are affected, and the identification of’Sciéqtifig,
legal, social, or economic constraints that prevent the rational management of-
coastal resources.  The coastal environment constitutes a complex ecosystem which

is an important and unique resource of our mation and which must be maintained for
the benefit and use of mankind. - Neither complete .destruction.of the natural envir--
onment nor complete prohibition of development and exploitation are acceptable goals
for a national policy on coastal.zone management. A balance of use, conservationy
and preservation of the coastal .zone should be maintained so as to optimize man's
use of coastal resources thrdugh the long-term future which requires that. the
natural environmental processes on which most of the long-term continuing uses
depena must alsé be maintained. Thus, méximum rationél uéé’bf;coéstal résouréés
consistent_ﬁith the reteﬁtion of life-suppdrt éystems, bééuties, and aménitiés of
fhe.coaStal zoﬁé for‘thé enjoyﬁent Sf future ééngrations ﬁuét Be the dbjecﬁive df
coééﬁai zone‘maﬁégeﬁént. »Severé compléxifiés have érisen; because maximumwusé,

evén thoﬁgh.rational; and héximﬁm:pfeservafion of the naﬁurél‘ééésyétémé ahd émeni—
ties can rarely: if.evgfz'bévéchie§ed in the same uﬁité'of spéce aﬁd time. :If is
hoéed th;t durbcénpiﬁsioné and.réﬁomﬁendations will aid ln séftiné guideline; for
future developﬁeﬁ; of Eﬁastai ménégemenﬁﬁplaﬁs wﬁicﬁ wili be able to achieﬁe‘théée

contrédictory but mutually desirable objectives for its utilization.

The workshop brought together .a diverse group, and communication was not al-
ways easy.  Each participant worked long hours with great dedication to establish
the communication necessary. . The degree of success achieved- can be attributed:
to the fact that each participant, .though.his viewpoint' was very different' from
that of others, had a sincere and earnest concern with problems of the coastal .

zone and a real desire to understand other viewpoints, so that the multiple
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demands on the coastal zone could be reconciled insofar as possible.

The preliminary structure of the program consisted of tenndiscipline-ofiented
working groups. The disciplines represented"iﬁcluded the legal, social, and economic
professions; and these individuals have been.communicating,with~écologists, chémists,
and physical oceanographeré in atfémptiné.to reach éiresolution of conflicting pfo-
blems. . By attitudes,_the~pérticiéants varied from those devoted to the preserva-
tion of natural ecosystem, to those whb desired'ﬁaximuﬁ possible eﬁploiﬁation of
" marine resources. Fortﬁnately, both extreme attitgdes were represénted 5y reason-
able people who could appreciate and understand the viewpoint of others. <Consider-
ing the incompatibility of these two attitudes, it will not be surprising that our
recommendations call for a geographical.sepératidnvéf some of thé uses of the coastal
zone with areas for the preéervation of the natuial ecosystem separate and remote

from areas necessary for multiple uses or for exploitation.

One of the complexitiesifacing a coastal zone workshop is an acceptable defini-
tion of what constitutes the coastal zone. There is mo generally agreed upon and
.acceptable definition, in a legal sense; and we have heard public presentations of
definitionS'Which-range from a,1andwaid width of 300 feet beyond ‘the mean high tide

for certain legal actioﬁs in California, to a statement that public requirements
and demands would. define a 5-mile-wide strip of the eastern coast of Florida as

the coastal zone belt. The seaward limits of the coastal zone are equally ambigu-
ous.ér’arbitrary. - It is generally conceded that, although:we all understand each
other when we speak of the coastal zome, it is not possible to place precise bound-
aries, either- landvard or seaward of the high tide mark, because of the marked dif-
ferences which are easy to define, not only within our own national boundaries, but
also on an international scale. A working definition, which combines:démographic,

. functional:and :geographical considerations, was adopted for the purposes of the

‘workshop as. follows:



The coastal zone is the band of dry land and adjacent ocean
spacé (wafer gpd suﬁméfged 1and) in whiéh‘laﬁd ééolbgy and
use diféctly'affect>oceaﬁ'space ;céloéy,‘and g}éé.ggigg.
uThe coastalrzonelié a band of-vari;ble Width whiéh borderé
the ;oﬁtinénts, the inland seas; and ﬁhé Great Lakes,;
Fuﬁctioﬁally; it is the bfoaa iﬁterface bétweénlland ;na
vwater whéfe broduétioh, consuﬁptién, and exchange pré-
‘ceéées océﬁf a£ high ratés of intensity. Ecologicaily, it
is ah area.of dyﬁaﬁi;.biogebchemical activity, but with’
ligiﬁéd éapaéitf f§f>sup§orfing”various forms'of human ﬁsg.
Geograpﬁicaily, thé léndward bouﬁdéfy‘of the coéstal zone 1is
.ﬁecéssérily“vague.l Therocéans‘may éffect climate‘far inland
from the sea. Oceén salt’pénétrétes‘estuarieg to variéus
extents, depending largely upon geometry of the estuary and-
river flow, and the ocean.tides may extend even ferther up-
stream than the salt penetration.  Pollutants added wven to -
the fresh water part of a river, ultimately reach the sea:

_after passing through the estuary. -

The seaward boundary is easier to define scientifically, but

it has been the cause of extensive political‘argument'and
disagreement. Coastal waters differ chemically from those

of the open sea, even in areas where man's impact is mini=

mal.. Generally, the coastal water can be identified at least

to the edge of .the Continental Shelf (depth of about 200 meters),

~but the influence of major rivers may extend many miles.beyond
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beyond this boundary. For the purﬁoses of the Coastal
Zone Workshop, the seaward boundary has been défined as
the extent to which man's land based activities have a
measurable influence on the chemistry of the water or on

the ecology of marine life.

The participants in the workshop worked long and diligently in an effort to
reach a consensus of opinion which is presented in our conclusions and recommenda-
tions. We dp not present any prophesy of impending doom, even_though such prophe-
sies have become extremely popular in_ﬁhis age of intense concern about environ-
mental quality. We do recognize the present degraded state of thevcoastgl zone
ecosystem over large areas, but we also recognize that even larger areas are still
in good and relatively unmodified natural conditions. We have recommendéd pre-
servation of some of these unmodified areas, and this will require changes in our
present activities. ‘Unregulated continuation of present activities will lead to
insidious spread of degradation, and controls and modifications of man's actions
will be necessary to preserve the essential characteristics of the coastal zéme.
It is necessary to reconcile confiicting demands on coastal resources in such a
way that full use of these resources is realized without destruction of matural

processes required to renew them.

CHARACTERISTICS OF THE COASTAL ZONE

A

In the coastal zome, the land meets the sea, an area in which processes depend-
" ing on the interaction between land and sea are most intense. It is both the occur-
rence of these processes, and for human beings - which are land animals - the simple

presence of the expanse of water, that makes the coastal zone unique.’

Since the coast is a junction of two environments, it is linear in nature, and
the length is an essential characteristic. The area is small in comparison to length,

since a large amount of land lies behind every bit of coast, and it is faced by an
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even greater amount of sea. The effect of all of the events occurring at
sea or on land are concentrated where they meet; thus the first important
characteristic of the coastal zone is that it is an edge, limited in area,

at which events are concentrated.

Where the land and the sea meet, the sea is shallowest and the land low-
est. Flooding is common, both by daily tidal flooding of sand and mud flats,
" and by storm tides that are individually unpredictable but certain to occur
from time to time. Sea and tidal flooding is often'augménted by river run-

" off and river flooding. In the coastal zone, new land is frequently claimed
from the sea by rivers and currents apd by strong winds piling sand above

sea level or by human activities of diking or filling the shallows.

The shallowness of the sea, beginning some distance from the actual tide
line, has an effect on the concentration of the sea's energy at the;coast.
Much of the energy of wipd put into the sea surface is carried with little
diminution until it meets the land where it is quiqkly dissipated, for
example, in the breaking of waves against the shore. This concentration of
energy collected by_the water can have very large gffects. A characteristic
of coasts formed éf mud and sand is their rapid change in shape as a resqlt.
of the dissipation of this collected energy. The position of bars may be
changed; channels may f£ill in; beaches move up and down the shore and may even

disappear completely.

The shallower the shore and the more gradual its slope, the greater will be
~the distance over which the sea's energy is spent. On very gradually sloping
coasts, large storms (hurricanes or typhoons ) may raise sea level by several
feet and effectively move the coastline inland. The éffects of bregking waves
are then moved in over low-1lying land behind the normal tideline. On naturally
steep rocky coasts, the concentrated energy will act dnly Very slowly. Where

the steepness is man made, the effects depend on the strength and resistance of



the materials used.

In contrast to water in the se#; runoff from land does not concentrate its
_energy at the coast.. It is mostly lost upstream. . Rivers most typically are
flowing rathe: slowly when -they enter the sea, At sea level the water flows
.downward no further and loses what little movement it had left. Any particles
held in suspension will tend to settle at the fresh water-salt water interface.
Thus, there is a concentration of the products of land‘erosion at the .coast
where they encounter the concentration of the sea's energy, and these particles

may eventually become distributed to wider areas where they settle out.

Fine silts an& clays settle only in quiet waters wﬁere.they may be held
firmly -in place by plant roots in marshes. Sand may settle more rapidly in
protected areas but is heavy enough to form beaches where waves break. In many
places there is a net sand transport .to the coast from the coastal sea bed as

well as;from the land.

Some of the changes of land form along the coést; prodﬁced by these concen-
t;atibhs of energy and materials, are cyclical, such as the seasonal movements of
beaches.and bars produced by changes in the patterns of waves and currents. Other
chﬁnges,are unidirectional, such as the filling of protected shallows. Another
important unidirectional change characteristic of the coast is the rise in sea
level which is significant even in human lifetimes; it is nearly as much as an
inch_in five years along the southern New England coast. Sea 1e§e1 rise plus

. river erosion prodﬁpes-both large and small estuaries. These partially sheltered

. bodies. of mixtures of fresh and sea water serve as efficient sediment traps.

The currents that move and collect sediments along the coast will often sort
~ them according to size and weight. As a result, in many places along the coast,
. deposits of uniformly sized sands and gravels occur. Concentrations of useful

mineral deposits may be increased by the same winnowing processes. Some of these
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are produced by the shore processes themselves, while others are .ordinary stream
placder deposits which are subsequently placed in the coastal zonévby rising’ sea
level. Lime deposits of high purity occur 'in the coastal zones of the Bahamas and
Florida. These colités, as they are called, are deposited in place, principally
by chemical processes in warm shallow seas rather than as a result of ‘the winnow-
ing; but they are another mineral resource characteristic of the coastal zone.
Shell ‘deposits, whose formation depends on the high productivity of the zome, are

charactéristic lime resources along some parts of the coast. -

Many chemicél characteristics of the coastal zone result from fhe meeting of
land, sea, and fresh water runoff. As fresh water is diluted by seas water,
current patterns are produced so that sea water tends to flow into estuaries
near the bottom and fresh water to flow out along the surface. This layered
circulation helps to concentrate particulate substances heavier than water at'
the coast. Digssolved substaﬁées are also concentrated because of absorption by
floating organisms. Once the organism dies, it becomes a partiq;e that sinks

and is carried into the estuary in the upstream flowing sea water.

In places of low rainfall and runoff, sea watér may become more, rather than
less concentrated. Water'evéﬁorated By the sun's heat may concentrate ‘salt which
accumulates as ‘a solid in natufél or man made shallows that are not flushed out
with each tide. Since most of ‘the water present in the coastal zone is sea water,
which contains salt and other chemicals in high enough conceﬁtrations to con-

stitute a resourcé, they can be utilized when further concéntrated in this way.

Since natural sediments and some dissolved substances useful to organisms are
concentrated at the coastal zone, we can expect, and unfortunately find, that many
contaminants are also concentrated there by the same processes. Heavy metals tend

to become trapped by thé sulfides formed by anoxic decomposition of the organic
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matter produced. Substances dispersed in: fresh water are flocculated: by sea salts
and settle to.fhe bottom. .Many industrial contaminants are adsorbed on particles

and flocculants and so become trapped along the coast. But the water is also a dilu-
taht for éontaminahfsiény‘may disperse'thém.so that they are made less harmful.
Which proéesé bredomihates.dependé on the behavior of the particulaf éompound.

The méré it acts like watef, the.bétter it is diluted; thé\moré it-acts‘liké a

nutrient or particle, the more it will be retained and concentrated.

The mostiiﬁbortant biological characteristic of>the'coéstal zoneAi; high pro-
ductivify, resulting ffom>ﬁhe concentration of nutriénts for plént growth. This
leads to é‘large.concentrations of organisms, ihcluding people. Tides and
currehts bring nutrieﬁts to planté, and thé shaiiowﬁess of the water permits. the
penetratioh of 1igbt to the bottom,.sbvtﬁat.fixed planté, gfbwing in an area
.of flowing, nutrient ladened water, grow exceedingly well. Plant communities
such as salt marshes and mangrove swamps, which grow intertidally, and fixed
algae or sea weeds like rockweeds and kelp, turtle and eel grasses, that grow
in,shalloijater,are highly productive. Floating algae, phytoplankton, which
can grow throughout the aquatic part of the coastal zone, contribute the rest
of the plant_growth; and are the p;incipal producers. in the deeper waters. and

the open sea.

The productivity is so large that it is not all consumed in situ but settles
..on the bottom, where it quickly accumulates, and the water and sediments be-
come anoxic. In geological time, such organic deposits have produced and

preserved oil and gas resources which are characteristic of -the coastal zone.

Animals of the coastal zone feed on the fixed and aquatic plants so that
animal productivity is also characteristically high. Many animals eat plants

.directly, including many fishes, clams, and crustacea.  Because of this food
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‘resource, there are also many carnivores, including fishes, shellfish,

birds, fur bearing mammals and humans concentrated in the coastal zome:

Coral reefs are characteristic of some stable tropical shores. These
are very complex marine communities, which maintain their productivity by
reusing their nutrients rather than by depending on a rapid flow of nut-

rients through the reef system.

Highly productive upland soils may be a feature of ;he coastal zone.
Much of the silt load of rivers i; drqpped on flood.plaing ﬁeargriver
mouths; and tﬁe?eflogdkélains, alqng with rivef'delpas, contain:séme.of
the finest agricﬁltufalilénd and‘productivé fﬁresf swamps.in the country.
Ihe latter are thevhome of.yarious mammals and birds, including game,

and furbearing species.

'Various animals benefit from other characteristics of the coast as
"well as from its high production. The shallow edges of the waters, espe-
cially sheltered bays, protect young stages from aquatic predators. Some
" animals take advantage of seasonal changes in salinity in estuaries to

‘avoid predators which will not, or cannot, enter brackish water. -

The coastal zone is the last area where migrating birds can rest
“on solid ground before launching out over water. Large concentrations
of shorebirds and waterfowl are found on the beaches and marches partly
because of the high concentration of animal food. Small birds rest in
‘forests and fields near the coastline before starting their migration

over the sea.

People also cluster on the coast for many reasons. Transport by
ship must givé way there to land transport; the best fishing is there;

the presence of the sea provides a large water resource for the removal



n]]l=

wastes and cooling of industrial plants. Many of the world's largest cities
- are located in the coastal zone, and where there are cities and industries,
so there are jobs. The aesthetic characteristics also attract people. . Great
numbers retire mear the sea, and the numbers that visit the shore for re- -
creation is tremendous, as can be seen by the pictures of Coney Island

beach on a hot summer day. It is a cliche that people .go either to the
“mountains or to the beach during their summer holidays. Both areas have

- features in common - a cool or cooler climate; a view, and‘the feeling of

open space.

The tlimate of the coast is tempered by water.. It ‘is both.cooler..in.
sumuer and warmer in winter than inland areas on the same latitude. The
difference in heating and cooling between the land and sea produces sea

. breezes, which also aid in cooling and provide dependable winds for sail-
ing. Theré is water to play in and sunny beaches‘torlie on." ﬁistorical
.sites abound along the coast, for here'are all the'original sites of-‘

. discovery and settlement. vThere is a certain excitement aésociated.with
the mystérious sea, as'éhips appear on the horizdn. A feeling of spécious-
ness exists so that, evén with a city{at ybur back, y;u can feel uncrowded

while loocking out to éea.

The coastal zone is thus a limited border between the two major parts
. of the earth's surface, land and water. It is rich in resources, from
' miﬁerals and petroleum, to ducks, fish, oysters and recreation. It is
- the site of much.human activity and business and the recipient of much
- of man's pollution. It is fragile in many ways, resilient in others, and

worth planning and managing so that it will continue to have attraction

“and usefulness in the future.
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MAN'S USES OF THE COASTAL ZONE

© Man has only recently come to realize-the finite limitations of the
coastal zone as a place to live, work, and play and as a source of valu-

- able resources.  This realization has. come along with overcrowding,.oyer-
development. in some areas, and destruction of valuable resources. by his

. misuse of this unique environment. .

t‘ﬁore than 50%.of the»populgtion éf thé United étates‘lives in the
countiéé bgrdering the Gréat-iakes.ahd.the ocean,‘aﬁd.ﬁhe percentage is
increasing. . By the year 2000, it is estimated that 200 million people
may live- in the. coastal zome of the United States. This high population
.along our coasts must:dispose of its waste products; and, whether these

are- put into. rivers or into ocean outfalls, they ultimately reach:the sea.

These populations a?e éonéeﬁtrated_in large upﬁén centers. 'In mény
'ciﬁiés.or élustér of cities, ﬁhe coastal waters have been:ruinediféf
other:ﬁses by:thegmiémanagement>6fiindustrial and.dﬁﬁestic wasté disp§sal
"in the sea.  Fishéries, recréaﬁion areas, and prime ecological habitats

1ﬁhéye,éll begn destro&éa'by.miémanagement_or,‘more accu;ately,-nonrmaﬁage-
men£, Mén ﬁas not conéciousiy decided to wreék ﬁhis déstruction. It

‘has. come about by an exponéntial growth of human activities in the coastal'
‘zone:in the absence-of any planning at gll. These processes are .continu=-
ing, and although heroic attempts are being made in a few places to stem
the flow, reversal of the process seems ‘almost hopeless. The rising

. human population with its attendant industrial and .commercial activity

.and the resulting wastes, has become one of our most criticeal. coastal

zone problems.

Man also harvests food from the coastal zone. Last year,. the United
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States‘harvested 5 billion pounds of fish -- most of it coming from coastal
waters. This figure does not include what was harvested from the U.S. coastal
zone by foreign vessels. Fish harvest in the coastal zone and estuaries
. seems to be approaching the limit of the natural system., Though opinion
‘differs on this point, many believe that it has already reached its limits
for sustained harvest.‘ Half of the biological productivity of the world's
>oceans, in fact, occurs along the coasts, and the estuaries which dot
- the coastline are the most productive éreas kﬂown on earth, They exceed
the productivity per unit area of tmést agriculture by a factor of 2 or

more. Yet it is the estuaries which are most severely stressed by human

urban and industrial activities. Loss of wetlands due to land filling

s

-and development anﬁ?highlyAconcentrated waste sources place irresistable
pressures on these ﬁighly productive areas. In the past 20 years, Calif-
ornia alone ‘has lost 677 of its coastal estuarine habitats in the process

of coastal development.

As agriculture has increased productivity on land, so aquaculture
could increase'pfqductivity in the sea. The‘high prbductivity’of the
coastal waters offers. the potential of greatly incréésed food prodﬁction.
Already experiments. in Florida have indicated thét shrimp. farming on a
large scale is economically feasible. Yields of one million pounds>per
acre have been achieved under highly;céntfolled conditions. Experiments
with other marine organisms also promise a similar hope of success. Such
use of our coastal waters. could be highly valuable to man, perhaps yielding

more of value per acre than any other human activity.

But aquaculture requires high quality water and a high degree of con-
trol over the environment. It can tolerate almost no other use in the

same water area. .Its potential is great, however, and inevitably
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it will play an important role in man's uses of the coastal zone in the

future.

The waters}of the coastal zonme blanket vast reserves qf mine;als and
oil. As our needs for these resources grow, the_econoﬁic and engineering
constraints on recovering them will no doubt be surmounted. The U.S.
Geological survey estimates that the potential recoverable reserves of
oil on the continental margin amount to 200 billion barrel; --_about 5
times present proven U.S. reserves. For gas, the figu;es are 900 trillion
cubic fee;:-- gbqut 3 ;imes the proven reserves. In econom;c_terms, U.s.
of fshore petroleuy production in 1967 was vglued at $1 billion, or ome-
half qf the total dollar value of all coastal zone resources tha;—year.

. Gas accounted for another 15% of that value. It is clear from these fig-
ures that production of o0il and gas will continue to be among man's major

uses of the coastal zone.

_Uhderwater mining and offshore 0il extraction is expected to increase
drastically in the pex; few decades. Some mineral resources oﬁ the coastal
zone are already being harvested ip.stagge:ing quanpi;ies. In fact,
nearshoreishgll deposits are being over-exploited, and underwater sand
and gravel deposits are unde: increasing pressure. In 1970, five tons
of sand and gravel were exgracted_for every ‘man, woman and child in the
United‘States. of this,_ove; 10%‘came from beneath our rivers, bays,
and sounds, and this percentage is increasing yearly. The envirommental
impact of recovering these materials from coastal waters need not be
great if care is given to the location of the mining operation. Areas
of high sand mobility would be godd ones to exploit, for‘exémple, since

these are known not to be very biologically produétive.
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While sand and gravel represent a resource that we can exploit if we are
careful, thefe are others which may best be left .alone. For example,
while it is econémically and technically feasible to mine the phosphorite
deposits along fhe Atlantic coast, doing this would completely deétrby

the frégile and valuable salt marshes o§er1ying them

 Man also relies on the coastal zone for recreation. More than half‘
of all Americans vacatioﬁ»on‘the coasts, and with current population
trends, this use of the coasts will no douthcpntinue to expand. Many
.reasons for this return to the sea can be suggested,vand each of us perhaps
. has his own. Certainly there is a wide variety of recreational activity
taking place-along the.coaétal zone, ranging from swimming, sailing and
sport fishing, to more contemplative activities like wildlife observation

or simply sitting'along the water's edge.

Attaching a dollar value to these activities is difficult; but we do
. know thét recreation is a b&dming'coastal industry. . It is estimated that-
by 1975, $5.5 billion will be spent yearly for swimming, surfing, skin
diving,,pleasure boating and sport fishiﬁg == this is more than .double

the 1967 value of material marine resources garnered from coastal waters.

As man and his activities usurp more and more spacebon‘somé parts
of the earfh, and particularly on the coastal zone, the survival of
ﬁatural habitats and of plant and animal species isuthreaﬁened. In 20
_years, dredging and filling have destroyed over half a million acres of
our country's. important fish and wildlife habitats. Some coastal preserves
have already been established, but as use pressure mounts, and we approach
total human saturétion in- some éréaé,'thé opportunity to establish'ade-
-quaté additional preserves. is fast disappearing. This use of coastal

areas must be given high priority since, once lost, these:natural. habitats
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cannot be retrieved.

In general, maﬁ;s ﬁses of the coastal zone can be diﬁidedvinto 6
majgr‘categpries: | | | | |
(1) Living space and recreation: This.is_the soufcé of a gfeat
deal of preséﬁre on tﬁe coaétalbzﬁne. “ |
"(2) Tndustrial and commercial activities: We have only mentioned
" a few, but. this includes power production, mining, and
“commercial development.
(3) Waste disposal: Man used the coastal zone to dump both indus-
trial and domestic wastes.
"(4) Food production: As we have seen, this is largely fisheries,
but includes aquaculture, a promising:fU£ure use.
(5) For natural preserves; and
(6) Special government uses: This is a proportionately small area
of the coastal zone which includes military and coast gugrd

installations, NASA bases, qu government parks and lands.

This array of present uses of the coastal zone and the problems -
they present is familiar to most of us. It would be interesting to fore-
see man's futuge uses == gspecially their relative importance and impacts.
Unfortunate}y, our crystal_ball is cloudy, even after gazingiin;o_it for
the‘two weeks of the workshop. »Wg do know that offshore oil extraction
‘and:mining‘are almost certain to increase dramatically. Recreation is
increasing rapidly, and épace.requiremgnts_for this use aré becoming
critical. :Human‘popqlatiop trends along the coast are more of an enigma.
While burgeoning in some g:eas,_pop?lationfis streaming out ?f others.
Unless we unders;énd and achieve some predictive skill in these popula-
tion migration and se;tiemen; bagtern§, we will not ﬁe_able to plan ade-

quately for the living space, waste disposal and other demands.that humans
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will surely.make.bn the coast.

As we view the uses man makes, and will continue to make, of the
coastal zome, we become aware of the constraintsvput on these uses. -- both
by the enviromment. itself aﬁd by their interaction with other- uses. . For\\
example, fish harQésts are ultimately limited by the natural productivity
- of the coastal waters -- in fact, they may have reached that limit al-
- ready. bAt the same time, improper waste disposal and. the loss of marshes

- and estuarine wetlands will also reduce the productivity of the system,

and hehcevfish harvests.

If we are to arrive at an effective management scheme for the coastal
zone, we w;ll need po sort out these kinds of_interrelationships of uses,
and recognize the constraints that. they impqse on each‘other. We: can
‘begih‘by asking_a~simp1e question: Is the use being cbnsidered compatible
with other uses? 1If so, which onés, how can they be combingd, where,
and what- limits must be placed on each to insure that they do not con-

- flict with one another in the long run? . This is the familiar~"multip1e-'
usg"vconcept. Clear1y compatib1e uses, for example, would be waste dis-
bosal,_shipping, recreational boating, and urban housing. These are in-
herently incompatible with others, however, like scientific_éreserveS‘and

aquaculture, which are examples of exclusive uses.

Some uses. of the ceoastal zone may be displaceable to. other locations.
As. long as use pressures on cqastal areas remain low, there is no need
for this approach. With increasing demands on the finite and inherently
linear coastal environment, we must be selective in what we choose to
place -there. Clearly, some uses like fisheries and wildlife preserves

- cannot be displaced. Others, like power plants, ports and high density



-18-

human habitation could be moved inland or, as some Havegsuggested,~blaced

of fshore.

'In short, there are three strategies in dealing with coastal zone
‘uses:

(1) Multiple use

(2) Exclusive use, and

(3) Displaceable use

If compatible or multiple uses are allowed-tptgrow uﬁtil_they exceed
the carrying capacity of the enviromment, or begin to interfere with one
another, conflicts arise. Examples of such conflicts arise every day.
Conflicts in use patterns require difficult management'decisions,’bﬁt;
~ideally, most could be avoided by proper advance planning. In some cases,
"‘there may be téchnological solutions to problems of conflicting uses, but
these solutions should not be 1imitéd to single use coﬁflicts. ‘In.other
caSes;:two:or"mofe "problems" can be converted to an dpPOrtuhity. An’
'examﬁlé is the use of domestic sewage with its high nutrients to enhance
the production of food by adﬁaculture or té'faise‘ﬁhe level”df'prbducéi’i
tivity bf>éxistiné ecosyétems.' In temperﬁte“dr cold climétes,'wasfe‘;
heat from power plaﬁts'might be used to control SpaWning.énd increase

growth rates of fish and shellfish or to Wafm'SWimmiﬁg beaches.

Judgment on the economic feasibility‘of such solutions should not
be based solely on the dbllar'valué-bf the product or direct benefits’
resulting from the technological system. 'The benefits of eiimiﬁéting
or reducing damagé to the environment or the.saﬁings realized by'eiimi-
nating the need for other direct, and pefhapé costly, technical opéfé;

tions should also be included on the plus side of the lédgér.
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Understanding the uses man makes of the coastal zone.and its resour-
cés,'understénding,the impact and cpnstréints.of these uses,.and devélop-
ing strategies to deal with fhese uses are not enough. Managing-the coastal
zone for human benefit demands more than économic'analysis;:moré tHén tHe
opinions of experts, more than any technological solution, elaborate plan-
ning teéhnique, or political arrangement can provide. Managing the coastal
zone for human benefit rests upon an inherent respect for what the coastal
zo;e is for -- its uniquenesstand wealth. o0

In the late 1940s, Wisconsin's great naturalist, Aldo. Leopold, made a
pleé for mankind to develop what he called the "1aﬁd ethid,"’which, hé
wroté "changes. the role of.ﬁggg sapiens from»conqueror>of thé land~-com-
nunity to plain member ahd.citizen of it. It implies respect for his
fellow»members and also respect for the community as éuch." ‘Man has
not yet achieved this ideal, but perhaps it is mow time for man-to adopt
a "sea ethic" - time he reachea some feeling of responsibility for the

“health of the coastal zone and an ecological conscience in its management

There is'aﬁ'element of self-interest in this philosophy. After all,
.ﬁan réliesvheavily on the coastal zone for a great variety of things -
recreation, aesthetic refreshment, and resources iike fish and oil, to
_name a few. ’An»inéult to this system, howeVef minor, will ebentually
be paid for'byvdecreased value of the:system to man, as a resulﬁvofvder'
pleted resources or deteriorated water quality.- In this light, harmony
of man's uses with the physical; chemical and biological functioning - in
short?,the total,ecological functioning - of the system should be the over-

riding goal.

If we attach a quantitative value to this hafmony, we will continue
to enjoy the wealth of thié unique systém. . If environmental considerations

are built into the cost/benefit analysis of any proposed use, for example,
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we will eventually get the most return for our investment. Ifftheymaye
not, and we insist on raping the system, we are doomed to take a loss,

whatever our short term gains.

"The ‘acceptance of a sea ethic will not be achieved without sacrifice.

‘Man will‘have to sacrifice the way in which he now attaches valdes to
‘things. If he persists in valuing the coastal zone only for the uses’
which he can make of it, and the resources he can take from it, he will
.ultimately destroy it. But if he can better undgrstand what he wants
from the coastal zone, what impacts his current praqtices‘are having on
it{ and if he can develop and implement rational and ethical strategies

. to deal withvthese.useﬁ, he wili enhancé and preservewthis:qnique area

and will be rewarded for his efforts.

'ALLOCATING COASTAL RESOURCES

Deliberate chaﬁges}in the way humans utilize coastal resources

. must be made if negative environmental impacts are to be reduced. Ob-
vtaiping publig action to protect the natural ecglogy:of the coast is
ﬁpt,‘as some would hope,;simply a matter of'making_information about the
problem knownf Defining, agreeing upon, and‘implementinswmeasures Which
require a large and heterogenous body of people to fpregq or ;educe the
1§vel of qtilizatioq of valued ;esoprces_is seldqm easy. Yet this is
the task which must be accqmplished for the wise management of the

coastal zone.

The marine biologists, oceanographers and ecologists have made the
complexity and fragility of marine ecosystems understandable. The social
scientists must also.make it clear that the social, economic and politi-

cal processes which exercise important influences over the formulation
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and administration of govermmental policy are also highly complex, Creat-
ing another governmental agency or passing new laws may or may not achieve

- the goals that gave impetus to them.

~ Several crucial tasks must be undertaken if public institutions and
rules are to be designed which will give adequate weight to environmental
values in allocating coastal resources. One such task is to:identify
the way in which social, économic and political proceéses mediate be-
tween the welter of issues which individuals and groups must resolve by
govermmental authority and ultimate action. The content of anmy coastal
policy that is adopted will be affected by these processes. The con-
straints. these proceeses place upon the cépacity of_various';ypes of
- govermmental agencies or laws to modify existing patterns of human‘be—
- havior in relation to coastal resources must.be understoed. The design
of public policy concerning the coast and the agencies to carry it‘out
is too serious a matter to be dong without taking certain "realities"

into account.

Huhans”place a high'value on access to the coast and engage in a
variety of activities there. As previously mentioned, more than one-half.
-0f the population of the United States is located in close proximity to
- the coast, and the percentage is expected to increase. No adequate public
policy can be formulated without. a clear understanding that there are

immensg social and economic pressures for increasing the amount of coastal
area~§hat is devoted to residential, recreational and industrial use.
Consequently, management of the coastal zone must be concerned with ways -
of assuring human access. Methods to increase the carrying capacity.of

the coast for human activities in ways that produce  a minimum environmental
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'impaét may'be essential. Humans, particularly in well organize& gféups,
are quite innovative in devising strategies for circumventing or changing

. regulations which interferé with the achievement of highly desireéd values.

. Our governmental systém is complex and characterized by”a'great_number
of points where policy influence can be exercised. There is little like-
lihood" that éll’authofity\concerniné.the allocation of coastal resources
could, even if it was desired, be'plaéed solely in special coastal manage-
ment "agencies. Market transactions, voting, bargaining and ajudication,
as well as'administfative agenéies.With overléppiﬁg’respoﬁSibilities, all
interact in the allocation of most major resources in this cbﬁntry."The
establishment of any coastal zone manégement agency must be done with
awareness that it will be in cdmﬁetition with otheér allocative mechan-
'isms in some cases and be able to use them for cdﬁpléﬁenfary pufpoéesiin

‘other instances.

Finally, decisions about the coast cannot be made in isolgtion from

the broader geographic regions of which the zone is part. For example,

the public interest is not served if am activity that is barred from the
" coast is located at an inland site where it ﬁfﬁducés grééter'oveféll damage .
A meéﬁs must be available to choose bétWeén coastal and inland siteé or
require that fhe‘éCtivity be modified or eliminated. Cases also will

arise in which the demand for a widely desired ube of the coast exceeds

the resource. 'If the cérryihg capacity of the coast itself cannot be
intreaéédifhfough technology or greater maﬁagemenf efficiency, it will be
necessary to identifylaﬁa develop inland sites where similar or substitute

‘water-related activities can take place.
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A coastal zone management agencj, then, will not be in a monopoly position
for determining the allocation of coastal resourceg. Neither can it be
given a set of final and inflexible rules to administer. ThHe content éﬁd
interplay of physical, biological, social, psychological and economic
values. concerning uses of the coastal zone are not static. The same is
true of the number and influence of special interest groups assoclated
with particular values. They will change over time as will their strate-

gies. for influencing policy.

Formulating coastal zone policy will not simply be a matter of de-
ciding on rﬁles to preserve mérine ecosystems. Whatever the policy out-
come of the current debate over coastal legislation, it will be the re-
sult of two sets of trade-offs. One will involve broad choices between
environmental and social and economic values. Then there will be a need
to ration or choose among the possible alternative uses. of the resources

.that are available and to determine who will be able to use them.

To a large‘exqent, the success of efforts to manage coastal areas
will dépend upon the ability of the overall political pfocess to. provide
general guidelines and the capacity of the govefnmental aéencies created
to administer them to operate in a.dynamic social, economic and political
environment. This will mean that methods must be established to provide
fair access to. the decision process, a sociall& equitable distribution of
the coastal resources that are available for use, and adequate informa-
tion for determining the social, economic and envirommental effects of

the policies and rules that are considered and adopted.
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THE_STRUCTURE OF MANAGEMENT AND PIANNING FOR THE COASTAL ZONE

Qur concern over the future of the coastal zone ultimately focuses on

-man's ability to. control the impact of his use on its resources. This draws

us .to an inevitable consideration of the policies,. programs and institutions
by which man can exercise his. power of rational decision making.. Historically,
"the policies, programs and institutions which deal with the coastal zone have
been lumped under the rubric, coastal zone management. The term has been

used to describe anything from theoretical studies of how traditiomal
economics might be used to allocate the resources of-the coastal zone- to
aetgilea programé fof establishinngpefatiﬁnal agencies ahdAérocedures to

regulate use of the coastal zone.

_IP'a management sense, the seaward limit or.boundary defined in. state
jurisdictions is suitable for most management programs. In cases of
. national concern, the limits of fedéral jurisdiction may be needed. On
the landward side, owverlapping existing_jurisdiction, land use patterns,
and special districts produce a variable definition that relates. limits
véf marine influence inland.as defined by each state sincévthé béundry must

relate to the problem being. considered.

The multiple political interests and power structures in the,coasfal
zone have made ‘it difficult to manage. - Overlapping jurisdiction. that:
we cannot ignore. causes non-uniform guidelines and regulations. Further-
more in traditional fesourcekmanagement'or plaﬁning, man has-dealt with
each resource‘subsystemrindividuélly -- the land, the water, and the
submerged lands.' We need to view the coastal zone as a matural system
in- order to exist in harmony with the ecological web that characterizes

this zone.

Localized impacts may involve the development of individual units,
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for example, a nuclear power plant or some other industrial.complex. In
‘this class of problem, the issues must be resolved primarily by action

at local (or regional) levels. The Hilton Head chemical complex. provides
a goodfexample of the issues in this category. Some localized impacts
have national involvement. The current energy crisis provides an excel-
lent example here. . The increasing demand for energy and the projections
. of national demands suggest that we may need to develop new deep ports. of
other offshore facilities for handling supertankers quite soon. Although
local areas will feel the direct impact of such facilities, the need for
fuel is nationwide, and the beneficiaries of the new facility would in-

clude a broad cross section of the country.

Historical usage presents a separate set of problems. The New York
Bight in*iES-rolg as septic system for the metropolitan area is a classi-
cal example for this category. Can such areas be reclaimed? A willing-
ness to break with past traditions and to reexamine past uses of coastal

regions to determine possible new thrusts for action is imperative for

- future coastal zone management.

Coastal zone management is a process designed to achieve.a‘set of
stated objectives. In the coastal zone, the stated objective would be to
maintain and to improve its,usefulness_for man . by ensﬁring the quality and
extent of the natural system upon which he depends. This should be done
-for both the present and the future in ways. that would be acceptable to
~our expressed or imputed economic, social and envirommental goals. With
such a best-use objective in mind, we propose a basic definition of
. coastal zone management which should include (1) developing an understand-
ing of the coastal zone as a systen; (2) using this knowledge to create
a dynamic plan for its best use, and (3) implementing and enforcing that

plan.
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. The functions of management within this structure are based on the
principles of allocation of resources, establishment of priorities, and
regulation, including positive use of resources thrqugh, for example,
incentives, pricing, and other strategies. for management. .The allocation

-process requires resource inventory and classification-as a resource
baseline. from which allocative decisions can be made, .and a plan devel=-
oped for the future use of various coastal zone resources. . This process
. in turn leads to a program.of evaluating and monitoring how well the

system is functioning.

in order to‘achieve these goalé,.it Qili be neceééary to determine
what man's desires are in using thé coastal éone and wﬁat values and
. priorities need to be assigned to these desires. It will be necessary
to determine the capacity of the coastal zone in relationship,to these
desires and to determine which uses are compatible within a defined area
of capacity.. If capacities and uses cannot be matched, trade-offs will
be necessary, and the public must be informed concerning what they will
lose for a given use, .Complex mechanisms will be necessary to regulate
and promote compatible uses and to determine which parts of the coastal
zoné.éhould be set aside-for expluéivé uses. For.éxample, héavy indus-~
trial dévelopment and presérvation are not.cdmpaﬁible, but botﬁ are

desirable uses of the coastal zone system,

” The scope of the problems and the common resources involved require
that government agencies manage the coastal zone. . Federal, state, inter-
state, regional groupings, -and local (a collective term which includes all
levels of govermment below the state level such as counties, municipalities,
towns, .villages, and various groupings thereof) must have clearly defined

responsibilities. ..
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The central issues are centralizafion.and.decenfralization, a- fundamental
" management question, mot unique to the coastal zone. Generally, higher

levels of government lead to.centralizatiom, but also to mgre geéneral
-perspective, more ijettivity,‘more expert available talernt and more funds

and political impact. Moving toward.decentralization, the lower the level

of government, the more intimate the knowledge of the problems the more
myopic the outlook; and the greater the likelihood of living with the

effeqts, whether good or bad, of the decisions. Furthermore, if higher
governmént,does not limit ité own'decision-making‘appeﬁite, it gaﬁ become
hopelessly bogged down in detail at the expense of the perspectivg it

claimed in the first place.

It is appealing to try to seek out a middle ground, ideally omne that
preserves the recognized unique attributes of the extremes. To distribute
aqthority in the coastal zone among the various levels of government invol-
ved, it is necessary to invoke the‘prinéiple of delegation of autho;ity.
Under this principle, coastal decision making is dei;gated té the lowest
lével oﬁ govermment consiétent‘with the scope of the problem,}buf decisions
must confqrm to the goals anduconstraints articulafed by successively
‘higher levels. The constraints are genérally formulated to insure Fhat
the extefﬁal effects oflthe local decisions afe kept within tolerable
bounds. A workable systém incofporaﬁiﬁg:the principle of delegatiﬁn of
authority, and its corollary management by exception, would pla;é decision
making at the lowest level commensurate with the anficipated impact of the
decision,-ﬁhile préscribing the policy fiamework and type of external con-

siderations that must be referred to a higher level.
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.LEGAL ASPECTS OF THE COASTAL ZONE

As already stated, the concentration of population along the coast,
the increasingly intensive use of coastal resources in some-areas,; shore-
line.development, and waste disposal all have effects which call for con-
- sideration of environmental consequences.. Man's activities. are not only
.producing substantial effects on the enviromment, but also foreclosing

important future options for society.

Our focus ﬁés dn thoée.aecisions whiéﬁ influence mén's_ﬁse‘of the
'éoastal zone., ‘Oné'priméfy.céncern has been decigionéfabouf deveiopment.
Thé néed‘fdrrésséssment of the ehvironméﬁtal impaét of man's.actiQitiés
is greatest where there is the most pressure fér extenéion of ﬁetropolitan-
~type activities of use and development into areas of the coast which had

previously received comparatively little development.

vP;eséure from metropolitan'ceﬁters is felt»most4acute1y ét tﬁe level
of local ébvernment. Deménds to dse"béach areas are pften mét with
respoﬁses to exélude non-fesidents ff6ﬁ locally owned or oéératéd beéches.
Or,.éometimes, the use of fhé.coast by 6utsiders is favbred, as in loéal
communitiés whose ecbndmiés depend uponlthe touriét tradé,- The exciu-
sion of outsiders raises constitutional>qﬁestions of "équalxﬁrotectiﬁn"
of citiéens, but'local‘policies which permit too infepsive use of develop-
ﬁent often pfoduce~énvir6nmeﬁtal iméééts which affect fhe'ecology and
resourcesfto thé detrimenﬁ of ﬁhe ﬁider state énd national intereéts;
Both reééonable access and use policies, and policieé for apﬁropriate pro-

tection of the environment, must be applied in coastal decisions.

Jurisdictional authority in the coastal zone is divided, with several
important discontinuities vitally affecting coastal zone law. On the land

side of the coastal zone, state law. and sovereignty, with the associated
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police powers for the regulation of public health, safety and general
welfare, dominate. Actually zoning authority in most states is delegated
to the county or-muniéipal local govermments, and this aspect of the poli;e
_ power is not ordinarily exercised at the state level. The federal govern-
ment. typically exercises little authority on the land side.of the coastal
zone, although the power to regulate interstate commerce and the ownership
of extensive areas of the coast.in_some states give it a basis for sub-
stantial jurisdicﬁional and practiéal powef.v‘The salient poinf is that
the bulk of the decisions on the land side of the coastal zone are zoning

and other regulatory decisions made at local levels of government.

When we move into the water - areas, we encounter the navigation juris-
diction of the federal government. Under the Commerce Clause of the Con-
.stitution, the navigation power extends a jurisdiction- throughout the navig-
able waters of the United States. Construction in these navigable waters
. 1s regulated by the federal government, and cbnsérvation ana‘environmental
factors are now being taken into account.in thé making of theée decisions.

' Addiéionally, federai water quality législation provides for federally
approved state @ater quality guidelines and serves aé én additional basis
for federal jurisdiction} To the extent that féderal law .does hot.preempt
sfaﬁe Law in these areas, the state also.has substantial authority in the
water areas of.the'coastal zone? Thus, the fundamental discontinuity of
jurisdiction at the ﬁhe water's edge, with the‘primary influence of local
.deéisions on one.side of theliine and the difect and sﬁbstantial jurid-
diction of fedéral and state,govérnments‘on the other ﬁust_be eﬁphaéized.
While natural processes, and thé éatterné of man's use, cross this land and

water line fréely, the discontinuity of jurisdictional authority is é major

problem for coastal zone management. Until recently, this discontinuity
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left gaps in the.legal regulation of coastal activities. 1In the past.
- several years, however, with increasing awareness of the environmment in
decision making, and with a broadened view of the federal authority over
navigable waters to include environmental and water quality responsibili- =,
ties, there is an increased possibility of federal, state and local con-

flicts in decision policies.

Another discontinuity of jurisdiction occurs vhere £he water meets
the submerged land. The federal jurisdiction‘over the waters, as des~-
cribed above,meets rhe state‘e dwnerehrp of the submerged'lanos from rhe
coastlinenout ﬁo the territorial sea, and in some cases, oeyond. Another
major problem with the limits of jurisdiction is that the lateral geo-

“graphic boundaries of ‘the lower governmental units do not correspond with

the needs of effective coastal zone management.

The‘nroposals usually-advanced to deei wrthuthese‘problems of distri-
.butlon of authorlty advocate solutions by means of cooperatlon or coordlna»
tion of the government levels, or by rals1ng the decisions to hlgher govern-
ment levels so that an adequete scope is available for management of activi-
tLes and resources. While elements of these approaches w111 undoubtedly‘

be foundAln future coastal‘zone programs, they are generally not adequate
Coordination and cooperatlon has its 11m1ts when the 1nterests of the
effeeted government entities.do not converge. Elevatrng decisions tofetate
or federal ieveis rn”all casee is impracrical, and-waeteful,or evaileble
manpower. Until alternate-meane of funding at local 1eveis of.govern-

menr are found,“conflict wrll be produced.bv excluding.rhem~from the‘decis-
ions concerning eoneervatron and_develonment of 1ocai.coaetal areas.. An
alternative anproach 1s’the use of gnldellnes at rederai and stete levels,
withvmore~specific controls provided at'the 1ower government level. Gulde-

lines are a technique with both power and flexibility for assisting coastal
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zone management.

Recent proposals for land use management have been made as a means

.of displacing local decision making. The general approach of these legis-
- lative proposals, and of the legislation on this subject recently adopted
in Florida, is to provide for the selection of decisions which are of
"regional" or "environmental impact. ' For these decisions on matters

. of "critical concern", the decision-making power of the lower levels of
govermment is displaced so _that the important.choices are determined by

the state or federal govermment. Such an approach necessarily either
removes a large proportion of the present decision authority of local and
.state'governmenté or provides for but a small percentage of the decisions
to be so affected. In the coastal zone, the construction of even a small
pier or dock, or the dredging of even one submerged acre may have a sub-
stantial effect on the local environment. At present the development
activities in the water areas of the coastal zone involve local, state

and federal jurisdiction. Accommodating the policies for the land and

for the water decisions should be a prime obiective, but not by selecting
a’small percentage of the land decisions for state or federal jurisdiction.
The technique of establishing guidelines:can achieve the objective of secur-
ing conformity of the lower 1evéls of government with standards necessary

: for regulation of the acgivities in thg péastal zone without losing the

participation of local government,

. A SYSTEMS VIEW OF COASTAL ZONE MANAGEMENT

With the onset of the techrnological age, we are witness to environ-
.mentdl destruction of unprecedented scope and magnitude. 1In recognition
of the fact that the present trends cannet long continue without great

danger to the life-support system itself, the development of a sophisticated
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society-environment management system, through which alone a reasonable

balance may be achieved and maintained in perpetuity, is needed.

‘The necessity and feasibility of developing . an analytical model cap-
able of handling a great variety of social and environmental data and of
displaying such infprmation in a form‘suitable for decision making_shquld
be ;eqognized. The dévelopment of such analytical and display capability
. is conside:ed»to be one of the essential ingredients to wise long-range
management. Another essential ingredient is the development of the cap-
ability of reaching rational decisions, once the information is freely
. available. Ratidnality is a relative matter, subject to the basic values
of thévdecision makers. The underlying value adopted by the workshop is
vthe continuingtbenefit of the coastal zone for the entire_population of
. the United States. Presenc_managerial systems are simply not equipped
to handle the widespread environmental problems attendant upon intensive

coastal zone use. A better way is urgently needed!

The mést powerful approéch yet déveloped for attacking comﬁléx ahd
othefwiseAintractable.problems is througﬁ the apﬁlication of éystems énél-
ySis, Coastal zone management, while characterized by'mahy special features
and uncertaihties, belongs to a class of pfoblems to which opéfaﬁions
regearch specialists have devoted much attention. Already available are
the genéral conceptual framework; an inventory of management, social and
physical environmental modéls; some experienceAin:simulatioﬁ; and fﬁily
adequate computer resources which togeﬁher provide:a strong»bagis fpr

the development of systems analysis approach.

Managerial data requirements are far less demanding than those re-
quired for full scientific.underétanding, with informed judgments-and‘

approximations_often providing a quite adequate basis for decision making.
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Truly refined management at the ecological and socio-economic- levels

is, at best, a very long-term goal, the progressive introduction of syste-
matic approaches and of machine suppert for better human decision making
can begin now and would certainly result in substantial practical manage-

ment. improvements.

The advent of the systems approach provides powerfui ﬁeans of sum-
-marizing vast bodies of information and of trapslating.them into various
levels oﬁ perceptiony-analysis, and action. The use of these techniques,
‘hpwever, bears the risk of losing concrete applicability with every stage
of translatipn. Consequently, great precision in terms and procedures
must be linked with continuous scrutiny by those expert in each language,
for examplg,;the substantive specialist in biology,. physics, engineering,
or.sociqlogy,_if the potentialities of systems analysis and integration
for improved discovery and decision making are to be realized. This
results in a viable man-machine rather than a machine-man process. Over
the next decade, the genefation-of computefé.and software now being built
"will together provide greaf margins of‘capability,for any éonceivéblé:data
or computational requirements. of coastal zéﬁe'ﬁahagement. ‘Directed Byv
society and constrained by’the‘fragile‘envifonment, technology>is a means,
not an end in itself; and can assist méﬁ with the solutionm to hislseem-

ingly.overwhelming problems.'

The total time horizon with which we are dealing isvﬁnliﬁited, yet
it must be phased into forseeable horizons for shoft-term planning:
Therefore, our immediate.objective in planning. for a rational future is
to establish the framework for a realistic pattern of decision.makihg

" which is responsive to the many-éonflicts which are inevitable as demands
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exceed resources. 'Thus, as we proceed into the future by a successive
series of approximately informed and rational decisions, we can périodi-
cally adjust coefficients of the use-environmental quality equatioﬁs for
achievement of successively perceived optimum states. These optimum
states, in turn, will hopefully reflect wiser and better informed con-

sensus of public opinion.

WORKSHOP RECOMMENDAT TONS

The recommendations made by the Coastal Zone Workshop were guided by
the recognition that existing research, managerial, regulatory and action
agencies already develop information and make decisions which they comn-
sider in the best interest of all involved parties. Regional zoning schemes,
complex transportation programs, Chamber of Commerce advertising, taxing
policies, and commercial development contribute to the.existing policies,

goals and objectives for the use of the coastal zone.

legislation at the state and federal level have been discussed{,analyzed
and considered in the formulation of thesg recommendations. The recommenda-
tions reinforce some which have been‘presented in previous reports on the
coastal zome. The passage of ;iﬁe has allowed a better definition of the

needed focus, and the interdisciplinary nature of the participants in

the workshop has produced some novel and innovative approaches.

Management of the coastal zone is of great national concern, but lacks
a definitive policy or recoénized national goal. The absence of defini-
tive national policy or recognized-national goa}s concerning the numbers,
distribution, and movement of people, and the distribution and utiliza-
tion of natural resources including land, air,Amaterials, energy, and re-

creational areas, make the development of guidelines for specific regionms
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of the coastal zome very difficult.

Within the limits of our combined interdisciplinary capabilities,
-the Coastal Zone Workshop has examined the general changes required to
‘meet the proposed goals. 'The recommendations emphasize actions that we
feel to be central to each of the several basic concepts relating to
man's use of the coastal zone. These recommendations will‘require gen-
eral changes in attitudes, activities, legal structures, management
‘arrangements, and information availability. Some are specific recommen-
dations concerning man's use. While these may appear detailed, the

need for their early implementation-is‘consideréble.

The coastal zone should be considered as an environmental bank. We
can withdraw the interest on the capital; but when we withdraw the capi-

tal itself, we reduce the interest. Our concern must be to utilize the

yield of this enviromment without destroying its ability to renew its

N

. regsources, The primary aim of all the recommendations is to provide for

the evaluation and development of man's use of the.ecosystem.
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GENERAL RECOMMENDATIONS

THE COASTAL ZONE WORKSHOP RECOMMENDS:

I.

-- The development of a vigorous and comprehensive National Coastal

Zone Policy by the federal govermment in cooperation with the states
that will provide for the wise use of the marine, ‘estuarine, wetland,
and upland areas bordering the American shores. ‘Ali future uses of

the coastal zone must be designed to maintain the natural ecosystems

and to provide for the use of contiguous resources by the people of the
United States. Cooperative action by cognizant .federal, regional, state

and local governments will be required. The integral element of the

National Coastal Zone Policy should be the focus of management respon-
sibility at the state 1eve1, with the active participatioﬂ of local
governmehts, under federal policies that provide grants and set guide-

lines for creative and effective programs.

-- The President of {HE\“ ¥=States request the National Academies
of Science and Engineering to create a multidisciplinary Coastal Zone
Task Force to formulate a management program. The Task Force should
assist the federal government in designing the national program and
evolving model guidelines for state coastal zone management authorities.
The Task Force should work with the coastal states, regional agencies;
and the federal government in preparing specificbplans for coastal

regions of the United States.
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-- The development of legal imnstitutions and procedufgs to make coastal
zone management more effective. Substantial improvements in the existing
types of decision procedures and laws are required and consideration
should be given to:

--Development éf innovative approaches through new coastal land
and water useIQCEommddéEions;

--Alternative means for the'régulation'of'doastaladeveldpmeﬁt
bésidés'the taking“of‘privatefpfoperti;

--Improvement ézﬁ;tatuteS‘énd administrative régulatioﬁsif5r'
land, water, and submerged land actiVities;-

--Increased access of individuals, groups, and.governmental units

to administrative and judicial proceedings;

--Establishment by state legislatures of Environmental Review

Boards for appeals of local administrative decisions concerning
activities which have coastal and environmental impact;

;?Establisﬁment‘by Congress”of an expert'federél Environmental

Court with broad jurisdiction over private persons, state and
local government agencies, and federal agencies in controversies

involving coastal and environmental impact.

Iv.

-- The establishment 6f regional Coastal Zone Centers to develop and co-

ordinate natural sciénce,.social'scieﬁce, and legal research and to provide
‘relevant information about the coastal zome to government agencies and the
public. These centers should cooperate with eXiSting‘reéearch'Organiza-
‘tioné to resolve basic questions of the envigpnmgpt in that fggion,,help
_appraise management techniques, and‘provide‘inventories‘of-coastal re-

sources. Coastal Zone Centers should be established. in regions correspond+-
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ing to the major types of coastal environments and may be international

in character.

V.

~- The creation of a national system of Coastal Area Preserves for the
permanent protection of the basic genetic stocks of plants and animals
and the essential components of their environments, which together con-

stitute ecosystems. These Coastal Area Preserves should be severely

restricted in use. -Some other coastal areas should be developed for
recreational usages that are compatible with the natural life of the

area.

SPECIFIC RECOMMENDATIONS
TO IMPROVE OUR KNOWLEDGE, THE COASTAL ZONE WORKSHOP RECOMMENDS :

1. ~--the acceleration and expansion of comparable surveys and comple-
me#ta;y inventorigs of coastal resources, including demographic
patterns, ownersh;p and land-use patte;ns, and other socio-economic
data in addition to new basgline ecological studies of natural and

modified coastal systems.

2. --the further development of predictive models to aid in understanding

the effect of activities and structures upon the coastal zone environ-

‘ment and to improve the management of the coastal zone by evaluating

the impact of alternative actionms.

--improved environmental impact statements should be prepared for
each new or additiomal activity and structure in the coastal zone to

determine the extent to which they would have social as well as en-
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vironmental effects. More strlngent requ1rements for the preparation,

detail and use of such statements in maklng spec1f1c declslons should

be developed

--basic biological, chemical, and physical research directed toward

the- following types of problems in the coastal zone:

a) Transport, dispersion, upwelling and cycling of nutrient and
hazardous chemicals as they affect the functlonlng and stability

of coastal zone ecosystems.

b) Surveillance of input levels of contaminants, especially chlorin-
ated hydrocarbons, petroleum, and heavy metals

¢) Effects of solid waste disposal

d) Effects of chronlc, long-term, sublethal contamlnants on
organisms and ecosystems

e) Assimilative capacity of coastal zome for all kinds of wastes

f) Epidemiologic and virologic studies

8) Recoveryvprocesses in damaged ecosystems

'h) Factors affecting stablllty, dlver51ty, and product1v1ty of

coastal zone ecosystems

'1) - Techniques for increasing production of desirable species or

systems

-=-research in the legal, political, economic, and social aspects of

the coastal zone should be directed toward the following types of
problems:

a) Exereise of property righfs in wetlands and shore areas -

b) Administrative and judicial enforeement_of codes

c) Statutory guidelines and their 1nterpretat10ns Wlth respect to
- shoreline development

d) The decision-making procesés for the coastal zone at local, .state,
and national levels '

e) Group interests and political pressures in coastal zone uses

f) Value systems that affect management practlces in coastal zone
activities
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g) Cost-benefit analysis of ultimate uses of the coastal zone, in-
cluding ecological effects

h) Economic models for policy guidance in‘calcuiating inputs and
outputs

i) Economic factors and mixes in resource evaluation

6. --research on the envirommental social, economic, and legal
effects of:

a) Sltlng, constructlon, and, operatlon of coastal -and offshore
power plants and deep ports

b) Dredging.and depoéition of spoil

7. --the creation of regioﬁal and national monitoring systems to collect
. continually chemical, physical, and biolbgical data with a capacity
to give advanced warning on conditions that may be hazardous to the

ecosystem of the coastal zome.

8. --a_sustaineé nétiénal commitment to éducatioﬂ and training of the
necessary talent fér.the management 6f'tﬁe fespurces of the coastal
zone. The goal should be a widespread awakening in the public to
the importance of ﬁaintaining a sound coastal zone environment as
well as the preparation of a future generation of natural and social
scientists to manage wisely their environmental heritage.

IN ORDER TO ALLOCATE POLITICAL RESPONSIBILITIES EFFICIENTLY,

THE COASTAL ZONE WORKSHOP RECOMMENDS :

9. --the federal goﬁerﬁment establish a national coastal zone management
Aprogram, Whiéh should be vestea iﬁ one of thé existing federal agencies
and should coordinate all agencies involved in coastal zone activities.
The federal agency should administer grants to state coastal zone pro-

grams and set appropriate guidelines for such programs as well as for
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12.
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the management. of federal coastal lands.

--the federal and state governments, acting together,:.create.

regional councils to assist in carrying out the national coastal

-zone policy. Such councils would work in .concert with federal and

state agencies in advising on regional problems of national interest
and implement appropriate policies where consensus exists between

federal and state .governments.

--the state coastal zone authority should be established as an inde-

pendeﬁt ageﬁcy; with its expertise énd priméry respohsibility exer-
cised in cooperation with. other stafe ageﬁcies involved in the
coastal zone. Management programs should view the coastal zone as
a complete natural system and not be restricted .by political bound-
aries. Incentive policies, as well as regulatory powers, should be

used to improve the management of the coastal zone. Local govern-

.. ments should be strongly encouraged to evolve their own local plans

and programs within the guidelines of the state coastal zone pro-
gram, while citizen's advisory boards should be used to gain pub-

lic participation in the policy-making process.

--the application of environmental quality standards and performance
criteria based upon monitoring or surveys to be evaluated by all
government agencies involved in the management of the coastal zone.
They should take into account socio-econqmic needs of the community,
and resort to general regulations, zoning, and other codes only

when necessary for compliance.

--recognition of the interest of people dwelling outside the coastal

zone, but who are directly affected by its envirommental conditions
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16.

17.
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or its productivity. The needs of individuals and groups who have
limited resources for competing in the political bargaining process

in reaching coastal zone policy decisions must be considered.

--the cooperation of industry,. public utilities, state agencies, and
the federal government in the development of regional planning and
utilization of energy, including fossil, nuclear, or other fuels in
the coastal zonme so that costs and benefits -of alternative sites of
development within apd outside the coastal zone can be compared.
Public aﬁthoriglés should be gﬁided byvboth the urgency of‘protect-

ing the environment and the demand for energy in the United States.

‘==public authorities at all levels should consider methods of in-

creasing the carrying capacity of the coastal zone through technical

and managerial means, utilizing airspace over: land and water as well

‘as submerged areas in order to achieve community goals:

;-the conduc;rof‘a comprehensive investiéation‘byvthe federal govern-
ment, in concert with state agencies, into the.present management of
coastal fiéheries and an appraisal of ghe policies and costs of exist-
ing programs. The inquiry sﬁould include thorough study of the merits
of limited entry to fisheries and lead to an effective national
fisheries management policy under the aegis of the federal government.
Fishery conservation on the high seas beyond national jurisdiction
should be vigorously pursued by the federal govefnment'and the right

of access to coastal resources by domestic fishermen must be preserved.

--the federal government lead in establishing regional Coastal Zone

Centers. However, academic institutions, private foundations and

enterprises, state governments, and granting ageéncies of the federal
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government should greatly increase their support of both fundamental
and applied research in the natural sciences, law, and the social
sciences in order to. feed original information into the regional

Coastal Zone Center and/or to public agencies for improving the

management of the coastal zone.

--adequate funds be provided for activities that have developed in-
formation whose results should be analyzed and published. Where
useful, raw data exist that have not been subjected to adequate

analysis, funds should be provided to complete the analysis and make

the results available to users.

TO PROVIDE SPECIAL USES, THE COASTAL ZONE WORKSHOP RECOMMENDS :

19. .

20.

21,

~--the immediate intact preservation of selected mnatural land and water
areas. in shoreline and estuary regions of the United States valued
for their unique ecological character. Such areas should be severely

restricted from any .private or public coastal zone activity.

-~the protection from environmental degradation of those coastal wet-
lands and estuaries that are highly productive habitats, spawning
areas, or nurseries. for aquatic life ér contain rare and endangered
species. Only coastal activities that will not markedly degrade the
diversity and productivity of the existing ecological system in these
areas should be permited.i

--the monitoring of activities in the coastal zone not only for their

effect upon the near-shore waters, -but upon the seas and oceans?\\\
Chemicals, airborne and waterborne, from the coastal zone, as well as
certain drilling, dredging, and dumping may cause serious harm to the

marine environment and should be regulated to avoid serious damage to

oceanic ecosystems.
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